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DETAILED ACTION 
Election/Restrictions 

Applicant's election without traverse of claims 47-57 in the reply filed on November 22, 
2005 is acknowledged. 

Specification 

1 . The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. The following title is suggested: 
"Manufacturing Method of a Semiconductor Device Utilizing a Flexible Adhesive Tape." 

2. The disclosure is objected to because of the following informalities: In paragraphs [0208] 
and [0209] applicant states: 

"an insulating adhesive which is stronger in its adhesion to an adhesive (first adhesive) 26 
for bonding a tape la and copper foil than in its adhesion to the silicon substrate of the 
semiconductor element 4" 
Note that this is counter-intuitive to what is shown in fig. 39D and the direct opposite of what is 
claimed in claim 47. Examiner believes this is either a typing or translation error. Appropriate 
correction is required. 

Claim Objections 

Claim 52 is objected to because of the following informalities: Claim 52 recites the exact 
same limitation as claim 5 1 . Examiner believes claim 52 is a result of a typing error and 
therefore will not be examined on any other merits than those pertaining to the examination of 
claim 51. Appropriate correction is required. 
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Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 49, 53, 55, 56 are rejected under 35 U.S.C. 102(b) as being anticipated by Li (US 
Patent No. 6,348,729). 

With respect to claim 49, Li teaches, from figs. 6-10 and columns 3 and 4, a method of 
manufacturing a semiconductor device, comprising the steps of: 

providing a flexible tape (250) having a plurality of terminals (222a, 224) in a product 
forming portion formed over a main surface of the tape, the terminals being formed by a metal 
film (see column 3, lines 16-26); (fig.6) 

fixing a semiconductor element (210) to the main surface of the tape (250); (fig. 7) 

connecting electrodes formed over the semiconductor element (210) and the terminals 
(222a, 224) with each other through conductive wires (230, 232); (fig. 8) 

forming an insulating resin layer (240) in an area including the semiconductor element 
(210) and the wires (230, 232) over the main surface of the tape (250) to cover the 
semiconductor element (210) and the wires (230, 232); (fig. 9) and 

peeling the tape (250) from the insulating resin layer (240) after covering the 
semiconductor element (210) and the wires (230, 232) with the insulating resin layer (240), 



Application/Control Number: 1 0/5 1 0,679 Page 4 

Art Unit: 2814 

wherein the product forming portion comprises a semiconductor element fixing tape 
surface (area under 210) for fixing the semiconductor element (210) and a plurality of terminals 
(22a and 224) arranged around the semiconductor element fixing tape surface (area under 210). 

With respect to claim 53, Li teaches, from figs. 6-10 and columns 3 and 4, a method of 
manufacturing a semiconductor device, comprising the steps of: 

providing a flexible tape (250) having a plurality of terminals (222a, 224) in a product 
forming portion formed over a main surface of the tape, the terminals being formed by a metal 
film (see column 3, lines 16-26); (fig.6) 

fixing a semiconductor element (210) to the main surface of the tape (250); (fig. 7) 

connecting electrodes formed over the semiconductor element (210) and the terminals 
(222a, 224) with each other through conductive wires (230, 232); (fig. 8) 

forming an insulating resin layer (240) in an area including the semiconductor element 
(210) and the wires (230, 232) over the main surface of the tape (250) to cover the 
semiconductor element (210) and the wires (230, 232); (fig. 9) and 

peeling the tape (250) from the insulating resin layer (240) after covering the 
semiconductor element (210) and the wires (230, 232) with the insulating resin layer (240), 

wherein the terminals (222a, 224) each inherently comprise a main metal layer (222a, 
224) and one or plural auxiliary metal layers (not shown in figure, see column 3, lines 16-26) 
formed over a main surface of the main metal layer or over both the main surface and a back 
surface of the main metal layer. 
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With respect to claim 55, Li teaches, from column 3, lines 16-26, the auxiliary metal 
layer (gold plating) over the main surface of each of the terminals (222a, 224) is formed by a 
gold layer (gold plating). 

With respect to claim 56, Li teaches that the lead frame (220), encompassing terminals 
(222, 222a, and 224) have a main metal layer made of copper. (See column 3, lines 39-50) 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claim 47 is rejected under 35 U.S.C. 103(a) as being unpatentable over Li (US Patent 
No. 6,348,729) in view of Nakazawa (US Patent No. 6,429,043). 

With respect to claim 47, Li teaches, from figs. 6-10 and columns 3 and 4, a method of 
manufacturing a semiconductor device, comprising the steps of: 

providing a flexible tape (250) having a plurality of terminals (222a, 224) in a product 
forming portion formed over a main surface of the tape, the terminals being formed by a metal 
film (see column 3, lines 16-26); (fig.6) 
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fixing a semiconductor element (210) to the main surface of the tape (250); (fig. 7) 

connecting electrodes formed over the semiconductor element (210) and the terminals 
(222a, 224) with each other through conductive wires (230, 232); (fig. 8) 

forming an insulating resin layer (240) in an area including the semiconductor element 
(210) and the wires (230, 232) over the main surface of the tape (250) to cover the 
semiconductor element (210) and the wires (230, 232); (fig. 9) and 

peeling the tape (250) from the insulating resin layer (240) after covering the 
semiconductor element (210) and the wires (230, 232) with the insulating resin layer (240). 

Li does not teach that the semiconductor element is bonded to the tape through an 
insulating adhesive which is stronger in its adhesion to the semiconductor element than in its 
adhesion to the tape, and in the step of peeling the tape from the insulating resin layer, the tape is 
peeled while allowing the adhesive to remain over a back surface of the semiconductor element. 

However, Nakazawa, drawn to the manufacture of semiconductor packages, teaches, 
from figs. 5A-5E, the semiconductor element (1 1) is bonded to the tape (21) through an 
insulating adhesive (16) which is stronger in its adhesion to the semiconductor element (11) than 
in its adhesion to the tape (21), and in the step of peeling the tape from the insulating resin layer 
(17), the tape is peeled while allowing the adhesive (16) to remain over a back surface of the 
semiconductor element (11). (See process 4 which begins on column 7, line 65.) 

Therefore, it would have been obvious to one of ordinary skill in the art, at the time of 
invention, to have the method of chip manufacturing of Li utilizing an insulating adhesive - as 
described by Nakazawa - because this prevents any unwanted electrical connections being made 
between the semiconductor element and any conductive paths beneath the semiconductor chip. 
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5. Claim 48 is rejected under 35 U.S.C. 103(a) as being unpatentable over Li (US Patent 
No. 6,348,729) and Nakazawa (US Patent No. 6,429,043) as applied to claim 47 above, and 
further in view of Corisis (US Patent No. 6,903,464). 

Li and Nakazawa teach the manufacturing method as detailed above. 

Li and Nakazawa do not specifically teach that the adhesive is an adhesive tape. 

However, Corisis, drawn to semiconductor die packages, teaches from fig. 5 and column 
4, lines 31-54, a semiconductor element (12) fixed to a surface (14) through the use of an 
adhesive tape (27). 

Therefore, it would have been obvious to one of ordinary skill in the art, at the time of 
invention, to have the method of manufacture of Li and Nakazawa utilizing an adhesive tape 
under the semiconductor element, since specific use of an adhesive tape is well known in the art 
and can provide a desired attachment between the semiconductor element and another surface. 

Furthermore, examiner takes the position that the material selected for the adhesive layer 
under the semiconductor element, in view of those used in the prior art, is non-critical to the 
applicant's invention. Li and Nakazama discloses all the limitations of the claimed invention 
except for specifically teaching that "the adhesive is an adhesive tape." It would have been 
obvious to one of ordinary skill in the art, at the time of invention, to have the adhesive of Li and 
Nakazama' s device to be one that is specifically made of an adhesive tape, since it has been held 
to be within the general skill of a person in the art to select a known material on the basis of its 
suitability for the intended use (to provide attachment for semiconductor element) as a matter of 
obvious design choice. In re Leshin, 227 F.2d 197, 125 USPQ 416 (CCPA 1960). 
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6. Claim 50 is rejected under 35 U.S.C. 103(a) as being unpatentable over Li (US Patent 
No. 6,348,729) in view of Hashimoto (US Patent Application No. 10/244,162). 

Li teaches, from figs. 6-10 and columns 3 and 4, a method of manufacturing a 
semiconductor device, comprising the steps of: 

providing a flexible tape (250) having a plurality of terminals (222a, 224) in a product 
forming portion formed over a main surface of the tape, the terminals being formed by a metal 
film (see column 3, lines 16-26); (fig.6) 

fixing a semiconductor element (210) to the main surface of the tape (250); (fig. 7) 

connecting electrodes formed over the semiconductor element (210) and the terminals 
(222a, 224) with each other through conductive wires (230, 232); (fig. 8) 

forming an insulating resin layer (240) in an area including the semiconductor element 
(210) and the wires (230, 232) over the main surface of the tape (250) to cover the 
semiconductor element (210) and the wires (230, 232); (fig. 9) and 

peeling the tape (250) from the insulating resin layer (240) after covering the 
semiconductor element (210) and the wires (230, 232) with the insulating resin layer (240). 

Li does not teach that wherein the tape is a band-like tape, and the fixing of the 
semiconductor element, the connection of the wires and the formation of the insulating resin 
layer are performed in this order in the longitudinal direction of the tape, and thereafter the tape 
is wound round a reel. 

However, Hashimoto, drawn to the manufacture of semiconductor packages, teaches, 
from fig. 13, a carrier tape (10) (which has a plurality of terminals (14) on a plastic substrate 
(12)), after chip mounting (see paragraph [0122]) and resin covering (see paragraph [0091]) 
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steps, that is wound around a reel (24 on left side of fig. 13) and undergoes reel to reel operations 
in a cutting stage. 

Therefore, it would have been obvious to one of ordinary skill in the art, at the time of 
invention, to have the method of manufacture of Li whereby the tape is wound onto a reel as 
described by Hashimoto because reel to reel operation provides a smooth and continuous device 
fabrication (see paragraphs [0014] and [0107]) and, so long as the tape is flexible and can 
provide wiring, any tape can be used in this reel to reel operation. (See paragraph [0108]) 

7. Claims 51 and 52 are rejected under 35 U.S.C. 103(a) as being unpatentable over Li (US 
Patent No. 6,348,729) in view of Fjelstad (US Patent No. 6,856,235). 

With respect to claims 51 and 52, both containing similar subject matter, Li teaches, from 
figs. 6-10 and columns 3 and 4, a method of manufacturing a semiconductor device, comprising 
the steps of: 

providing a flexible tape (250) having a plurality of terminals (222a, 224) in a product 
forming portion formed over a main surface of the tape, the terminals being formed by a metal 
film (see column 3, lines 16-26); (fig.6) 

fixing a semiconductor element (210) to the main surface of the tape (250); (fig. 7) 

connecting electrodes formed over the semiconductor element (210) and the terminals 
(222a, 224) with each other through conductive wires (230, 232); (fig. 8) 

forming an insulating resin layer (240) in an area including the semiconductor element 
(210) and the wires (230, 232) over the main surface of the tape (250) to cover the 
semiconductor element (210) and the wires (230, 232); (fig. 9) and 
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peeling the tape (250) from the insulating resin layer (240) after covering the 
semiconductor element (210) and the wires (230, 232) with the insulating resin layer (240). 

Li does not teach that a plurality of semiconductor elements is fixed to the product 
forming portion. 

However, Fjelstad, drawn to the manufacture of resistors and chips using a sacrificial 
layer (see fig. 1 A-1G), teaches, from fig. 4B, a plurality of semiconductor elements (170"' and 
120'") in a product forming region (between electrodes 1 10"'). 

Therefore, it would have been obvious to one of ordinary skill in the art, at the time of 
invention, to have the method of manufacture of Li utilizing multiple chips stacked on one 
another in a product forming region because stacking a plurality of chips is a very well known 
method for reducing the amount of circuit board area consumed by the integrated chip 
components and thereby can reduce the overall size of the board, (e.g. see Chen US Patent No. 
6,365,966) 

8. Claim 54 is rejected under 35 U.S.C. 103(a) as being unpatentable over Li (US Patent 
No. 6,348,729) as applied to claim 53 above, and further in view of Hiramatsu (US Patent No. 
6,609,297). 

Li does not teach that an auxiliary metal layer having a rough surface is formed over the 
main surface of the main metal layer to provide a rough surface over the main surface side of 
each of the terminals. 

However, Hiramatsu, drawn to printed wiring board design, teaches from fig. 4C, an 
auxiliary metal layer (23) having a rough surface is formed over the main surface of the main 
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metal layer (22 A or 22B) to provide a rough surface over the main surface side of each of the 
terminals. (See column 1 1 , lines 24-46.) 

Therefore, it would have been obvious to one of ordinary skill in the art, at the time of 
invention, to have the method of manufacture of Li utilizing a rough electrode surface as 
described by Hiramatsu because this increases the adhesion strength between two layers joined at 
their surface due to the fact that a roughened surface increases the area of contact as opposed to a 
flat surface. Obviously, increased adhesion between layers lends itself towards a more durable 
and reliable product. 

9. Claim 57 is rejected under 35 U.S.C. 103(a) as being unpatentable over Li (US Patent 
No. 6,348,729) in view of Long (US Patent No. 5,173,766). 

Li teaches, from figs. 6-10 and columns 3 and 4, a method of manufacturing a 
semiconductor device, comprising the steps of: 

providing a flexible tape (250) having a plurality of terminals (222a, 224) in a product 
forming portion formed over a main surface of the tape, the terminals being formed by a metal 
film (see column 3, lines 16-26); (fig.6) 

fixing a semiconductor element (210) to the main surface of the tape (250); (fig. 7) 

connecting electrodes formed over the semiconductor element (210) and the terminals 
(222a, 224) with each other through conductive wires (230, 232); (fig. 8) 

forming an insulating resin layer (240) in an area including the semiconductor element 
(210) and the wires (230, 232) over the main surface of the tape (250) to cover the 
semiconductor element (210) and the wires (230, 232); (fig. 9) and 
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peeling the tape (250) from the insulating resin layer (240) after covering the 
semiconductor element (210) and the wires (230, 232) with the insulating resin layer (240). 

Li does not teach that of the steps of fixing the semiconductor element, connecting the 
wires and forming the insulating resin layer, one or plural steps are carried out while holding a 
back surface of the tape by vacuum suction. 

However, Long, drawn to the manufacture of semiconductor packages, teaches, from 
figs. 6A and 6B, vacuum suction (through 610,a,b) is used to hold the back surface of the tape 
(551) in the step of fixing a semiconductor element (24) to a carrier tape assembly (551). Also, 
vacuum suction (through hole 710b) used during wire connection process. (See fig. 7a and 
column 26, lines 34-37.) 

Therefore, it would have been obvious to one of ordinary skill in the art, at the time of 
invention, to have the method of chip manufacturing of Li utilizing a vacuum suction process - 
as described by Long - to hold the tape in place during chip placement, wiring connection, and 
resin molding steps because this process provides a stable and accurate environment for these 
steps to be carried out (see column 26, lines 44-46) and the fact that vacuum holding is well 
known in the art. (See column 3, lines 28-32) 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian Kunzer whose telephone number is (571) 272-5054. The 
examiner can normally be reached on Monday-Friday 8:00-4:30 EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (571) 272-1705. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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